Some strained quartz may cause deleterious alkali-silica reaction if present as a constituent of concrete aggregate in sufficient amounts. The criterion for reactive strained quartz is suggested to be more than 20 percent strained quartz with an average undulatory extinction angle greater than 15 degrees. Length changes of mortar bars containing such strained quartz will be 0.025 and 0.040 percent or more at 6 and 12 months, respectively, when stored at a temperature of 60° c (140° F). Revisions to applic able ASTM standards may be appropriate. 
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Materials and Methods . that these criteria are not effective for all silica-bearing rocks. In fact, it was pointed out by Mielenz (6) as early as 1954 and by Brown (7) in 1955 that some quartz can be a reactive material in the alkali-silica reaction. Work done in the Structures Laboratory of the U. S. Army Engineer Waterways Experiment Station has verified the reactivity of strained quartz and quartzite in laboratory experiments. The key point in these examples of the reactivity of quartz or quartz-bearing rocks has been that the reaction was so slow that the effects of the reaction were not detected by existing test methods.
It is the purpose of this paper to present criteria for the recognition of potentially reactive strained quartz intended for use as concrete aggregate and to suggest revisions in existing documents to incorporate these new criteria.
It is believed that quartz is reactive in relation to its state of order-disorder and that increasing disorder leads to increasing reactivity. A further premise is that a distinction between reactive and innocuous quartz can be made on the basis of its undulatory extinction angle and expansion in mortar-bar tests. There was a relation between increasing storage temperature and increasing specimen expansion in these tests, and this difference is part of the proposed new criteria for recognizing strained quartz as potentially reactive. Lerch (8) and Sideris (9) have described an expansion maximum at around 40° C. Duncan et al. (5) and we have found that there is more expansion with increasing temperature.
The reason for this difference between researchers could be that there was a drying at higher temperatures in the other work which lessened expansion with increasing temperature. Results Table 1 shows length changes for mortar bars containing five embedded quartz or quartzite pebbles from one gravel at two temperatures for 4 years. Table 2 shows similar data to 2 years for the granite gneiss sand. The data in these tables indicate:
a. More expansion at 60° C than at 37.8° c. c. Expansions were similar for quartz and quartzite pebbles.
Particles from the seven other gravels showed expansions similar to those in Table 1 . Comparison showed slightly more expansion with five than with ten embedded particles. A repeat mortar-bar test of one gravel using different quartz and quartzite pebbles showed similar results. Other changes that appear desirable include:
a. Modify the description of quartz under silica minerals in ASTM C-294* to say that some quartz is strained and may be reactive with the alkalies in portland cement paste. Specify that strained quartz in an aggregate is considered to cause the aggregate to be reactive when it amounts to at least 20 percent of the aggregate and has an average undulatory extinction angle that exceeds IS degrees.
b. Modifyn paragraph ~. 5 ~n A~TM C-295** b,{' deleting "vein " quartz and replac1ng 1t w1th the term strained quartz.
c. Modify the comments about Recommended Practice C-295 in the Appendix of ASTM C-33t to include "strained quartz."
In regard to the whole subject of alkali-silica reaction, Stark (13) recently presented evidence for extending mortar-bar testing from 6 to 12 months. Tuthill (14) has suggested that the same change be at least considered. ASTM C-227 and the Appendix to ASTM C-33 both specify 0.05 and 0.10 percent expansion at 3 and 6 months, respectively, as critical * Made with high-alkali cement RC-756'(2) with 1.31 percent as Na20 and reactive granite gneiss sand CL-14 MS-1 from Georgia.
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All values are positive.
• ·~ \ .
. 
